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cense.Abstract Background: The standard treatment for women with endometrial cancer is total abdom-
inal hysterectomy and pelvic lymphadenectomy for surgical staging. Total laparoscopic radical hys-
terectomy (TLH) is an alternative approach providing surgical and patient related advantages to
laparoscopy.
Methods: Twenty female patients with early stage endometrial cancer were operated upon by TLH
and pelvic lymphadenectomy, aiming to assess the safety and efﬁcacy of TLH.
Results: The mean operative time was 296.8 min conversion to laparotomy was done in one patient
due to bleeding from the uterine vessels. The mean blood loss was 517.5 cc. The uterus was removed
transvaginally in 18 patients (90%) and via a small Pfannenstiel incision in two patients (10%). The
mean number of pelvic lymph nodes retrieval was 21.2. Postoperative bleeding occurred in one patient
(5%)which necessitated exploration.One patient (5%) suffered apulmonary embolism. Four patients
(20%) developed pyrexia, and one patient (5%) suffered from a chest infection. One patient (5%) had
wound infection. The mean hospital stay was 4.5 days (range 3–10).
Conclusion: TLH with pelvic lymphadenectomy is a safe and effective approach in the treatment of
early endometrial carcinoma.
ª 2011 National Cancer Institute, Cairo University. Production and hosting by Elsevier B.V.
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The standard treatment for women with endometrial cancer is
total abdominal hysterectomy (TAH) and pelvic lymphadenec-
tomy for surgical staging. Lymphadenectomy involving the
para-aortic lymph glands is usually performed in women with
poorly differentiated tumors (GIII), invasion of the myome-
trium more than 50%, nonendometrioid carcinomas, or
marked involvement of the pelvic lymph glands [1].
Figure 1 Port placement.
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nal or vaginal route. Vaginal hysterectomy is often an alterna-
tive to the abdominal approach in obese and poor surgical-risk
patients; however it lacks exploration of the intraperitoneal
cavity, offers greater difﬁculty for oophorectomy with inability
to sample lymph nodes. The optimum approach to hysterec-
tomy would retain the advantages of the abdominal route,
which include clear visualization and ease of manipulation of
the adnexal structures, and to combine these features with
the principal advantage of vaginal hysterectomy, namely
avoidance of a large abdominal incision, so reducing the surgi-
cal trauma and wound morbidity [2].
Total laparoscopic radical hysterectomy (TLH) was ﬁrst
described in 1990 by Canis and colleagues [3]. There are many
surgical and patient related advantages to laparoscopy [4].
Controversy remains with respect to its safety and efﬁcacy,
so the feasibility of the technique must be demonstrated and
the morbidity and mortality rates that are associated with it
must not be prohibitively high. Also the short-term results
and the long-term survival should be comparable to that of
the accepted standard therapy [4].
Patients and methods
Patient selection
Twenty female patients with early stage endometrial cancer
were operated upon by TLH and pelvic lymphadenectomy.
The criteria for selection were determined as follows: estimated
uterine upper margin was not beyond the midpoint between
the umbilicus and the symphysis pubis, no preexisting cardio-
pulmonary dysfunction or poor control of systemic diseases,
bimanual pelvic examination conﬁrmed good mobility of an
enlarged uterus, fractional curettage revealed no tumor exten-
sion in the endocervical canal, preoperative metastatic work up
revealed no extra-uterine disease either regional or systemic, all
tumors were GI–II endometrial carcinomas, while patients
with GIII were excluded from this study because of high risk
of para-aortic lymph node metastasis.
Surgical procedure
The patient was put under general anesthesia with endotracheal
intubation andwith naso-gastric tube suction tominimize bowel
distension. The patient was positioned in a modiﬁed lithotomy
position with the hips ﬂexed 30. Patients lied with legs open
and slightly bent, with the buttocks protruding over the edge
of the table. The patients’ arms were tucked at her sides. And
a Foley urinary catheter was placed. And when using a uterine
manipulator, it was also placed.
The patient was placed in the Trendlenburg position, and
then pneumoperitoneum was achieved through a Veress needle.
Then four ports were introduced ((10 or 12 mm) one at the
umbilical incision, two 10–12 mmports 4 cmmedial and slightly
above the level of the anterior superior iliac spines, and a 5 mm
one midway between the umbilicus and the symphysis pubis)
(Fig. 1). Blood vessels including the ovarian vessels and the uter-
ine artery could be controlled by laparoscopic coagulating
shears (LCS) or using metal clips and scissors which could be
safer.After bowel manipulation out of the pelvis, the round liga-
ment was transected, and then the peritoneum over the psoas
muscle was cut lateral to the infundibulopelvic ligament, which
was retracted medially to permit identiﬁcation of the iliac ves-
sels and the ureter. The course of each pelvic ureter had to be
visualized through the medial leaf of the broad ligament. With
medial traction on the utero-ovarian ligament or ovary, the
peritoneal incision was extended lateral to the ovarian vessels
above the level of the pelvic brim to expose the area for lym-
phadenectomy. Then the infundibulopelvic ligament was tran-
sected, care had to be taken to ensure that the ureter was
secure. Pelvic lymphadenectomy could have been performed
ﬁrst, or it could have been postponed after the hysterectomy
and then performed bilaterally.
The anterior leaf of the broad ligament and anterior perito-
neal reﬂection of the uterus were opened. The bladder was re-
ﬂected anteriorly with atraumatic forceps introduced through
the suprapubic sheath, and the bladder was dissected from
the cervix. The uterus was elevated and directed posteriorly,
and the index ﬁnger of the assistant surgeon was introduced
through the anterior vaginal fornix and was moved from side
to side and up and down until it became obvious that the blad-
der had been completely dissected from the cervix.
Attention and care was then directed to controlling the
uterine artery lateral to the cervix (Fig. 2). Care had to be ta-
ken not to injury the ureter at this point. Ligation of the uter-
ine artery and vein at their origin was preferred. The cardinal
ligaments were controlled transvaginally under laparoscopic
guidance, and the anterior and posterior vaginal fornices were
opened transvaginally and were connected on both sides, and
the index ﬁnger of the surgeon hooked the cardinal ligaments
which were secured by clamps and transﬁxed by ligatures close
to the cervix.
The whole specimen was removed through the vagina. In
cases where the uterus was large, it was delivered through a
small Pfannenstiel incision. The vaginal cuff was then closed
trans-vaginally by Vicryl sutures. Then the peritoneal cavity
was insufﬂated again and the laparoscope was re-inserted to
check for hemostasis before closure.
Lymphadenectomy was done using a combination of blunt
and sharp dissection. The limits of lymphadenectomy were;
Figure 3 Specimen.
Table 1 Post-operative complications.
Bleeding
One patient (5%)a
Pulmonary embolism
One patient (5%)b
Fever
Four patients (20%)
Chest infection
One patient (5%)
Wound infection
One patient (5%)
a This patient underwent reoperation (laparotomy).
b This patient was treated by low molecular heparin.
Figure 2 Ligating the uterine vessels at their origin.
Table 2 Histopathological results.
Endometrial adenocarcinoma
GI (%) 7 (35%)
GI–II (%) 2 (10%)
GII (%) 6 (30%)
Endometrioid adenocarcinoma
N (%) 2 (10%)
Adenosuamous carcinoma
N (%) 1 (5%)
Papillary serous carcinoma
N (%) 1 (5%)
Mixed mullerian carcino-sarcoma
N (%) 1 (5%)
Laparoscopic hysterectomy for endometrial cancer 103laterally to the circumﬂex iliac vein, posteriorly to the internal
iliac vessels, the cephalad margin was the common iliac artery,
and caudally to include the obturator group. The lymphade-
nectomy specimens were removed by an endo-bag. Laparo-
scopic exit was done after lavaging the operative ﬁeld and
leaving a suction drain in the pelvis (Fig. 3).
Results
This study included 20 female patients with early stage endo-
metrial cancer. The mean age was 58.5 years (range 48–68).
Their mean body weight was 90.4 kg (range 55–180). The mean
operative time was 296.8 min (range 230–360). Three patients
(15%) had intra-operative bleeding; two of them had bleeding
from the obturator vessels during pelvic lymphadenectomy
which was controlled laparoscopically by suction, gauze com-
pression and cautery, the third patient had bleeding from
branches of the uterine artery, which necessitated conversion
to laparotomy. The mean blood loss was 517.5 cc (range
300–1000). The uterus was removed trans-vaginally in 18 pa-
tients (90%), and via a small Pfannenstiel incision (due to a
large uterus size) in two patients (10%). The mean number
of pelvic lymph nodes removed was 21.2 (range 9–39). Pelvic
lymphadenectomy was omitted in two patients (10%) to de-
crease the operative time in these obese old-aged patients.
There was no injury to the urinary tract or the bowel during
the procedure (Table 1).
Postoperative bleeding (which necessitated blood transfu-
sion) occurred in one patient (5%). The patient was explored
by a laparotomy, and bleeding from the uterine artery pediclewas controlled. One patient (5%) suffered from a pulmonary
embolism on the 4th postoperative day, and it was treated
by low molecular weight heparin.
Four patients (20%) developed pyrexia post-operatively.
One patient (5%) suffered from a chest infection. One patient
(5%) had wound infection. There was no mortality during this
study. The mean hospital stay was 4.5 days (range 3–10).
Histopathological examination revealed; endometrial carci-
noma GI in seven patients (35%), GI–II in two patients (10%),
GII in six patients (30%), adeno-squamous carcinoma in one
patient (5%), papillary serous carcinoma GII in one patient
(5%), endometrioid adenocarcinoma GI in two patients
(10%) and mixed mullerian carcino-sarcoma in one patient
(5%). The mean number of pelvic lymph nodes removed was
21.2 LN (range 9–39). Table 2 summarizes the histo-patholog-
ical results.
Discussion
This study assessed the laparoscopic techniques for the treat-
ment of endometrial cancer in terms of safety and efﬁcacy.
The short term results related to efﬁcacy were the number of
lymph glands resected, the duration of surgery, the length of
hospital stay, and the need to resort to laparotomy. While
those related to safety included the amount of blood loss dur-
ing surgery and the postoperative complications.
In our study the mean operative time was 296.8 min (range
230–360). Frigerio et al. reviewed 110 patients with early endo-
metrial carcinoma, 55 patients underwent TAH and 55 pa-
tients underwent TLH. The reported mean operative time
was 175 min (range 70–360) in the TAH group, and a mean
104 H.O. Soliman et al.of 220 min (range 80–375) in the TLH group [6]. While Zullo
(2005) reported a mean operative time of 135.3 min in the
TAH group and a mean of 196.7 min in the TLH group [7].
This is a variable issue because it is much related to the expe-
rience of the surgeon and the learning curve. This applies also
to the assistants, including the nurses and technical support; a
well trained team approach to TLH makes the procedure
quicker and safer.
In our study the mean blood loss was 517.5 cc (range 300–
1000). Results of many studies showed decreased blood loss in
the laparoscopic group of patients compared to the open
abdominal group. This is also related to the learning curve
so it decreases with more experience. In 2005, Tozzi and col-
leagues reported a mean blood loss of 586 cc in the TAH group
and 241 cc in the TLH group [5]. Zullo had a mean blood loss
of 282.5 cc in the TAH group and 173.9 cc in TLH group.
In this study the mean number of removed lymph nodes was
21.2 nodes. Frigerio et al. [6] had removed 17 nodes in the TAH
group and 18.5 nodes in the TLH group. Zullo [7] had a mean
of 10.7 nodes in the TAH group and 11.5 nodes in the TLH
group. Their results showed that the laparoscopic technique
was effective as the open approach in lymph node harvest.
The number of complications in larger case series of laparo-
scopically-assisted radical hysterectomy and lymphadenec-
tomy was reported by Ko¨hler et al. in 2004 [8]. The rate of
major complications varied between 2.9% and 8.7%; the con-
version rate was 1.4–7.5%. Vascular complications tended to
be more common during laparoscopic surgery. Generally, the
intraoperative vascular injuries were related mainly to the lym-
phadenectomy that occurred in the series. With increased lap-
aroscopic experience, bleeding normally can be controlled by
various laparoscopic methods including stitches, clips, and
electrocautery devices, thus avoiding conversion to open sur-
gery. In particular, cases of hemodynamic instability or brisk
bleeding that cannot be controlled laparoscopically should
be converted to an open procedure which was the case in
one of our patients (5%).
Urologic structures are at risk of injury at the time of the
laparoscopic radical hysterectomy and pelvic lymphadenec-
tomy procedure. Xu et al. (2007) reported a reduction in such
complications with the use of a new method in which the blad-
der is ﬁlled with saline to enable identiﬁcation of the bladder
and vaginal wall. In addition, visualization of the ureter course
throughout the procedure decreases the risk of its injury [9].
No one of the patients in our study had injury to the urological
tract during surgery.
Postoperative complications in our study were chest infec-
tion in one patient (5%), wound infection in one patient
(5%), pulmonary embolism in one patient (5%). Four patients
(20%) suffered from fever in the postoperative period. One pa-
tient (5%) had an attack of bleeding postoperatively and was
explored to control it. Blood transfusion was needed in this pa-
tient. In the study done by Frigerio et al. [6] six patients (10.9%)
in the TLH group had complications; two patients had pelvic
abscess, two patients had fever postoperatively, one patient
had urinary tract infection and one patient had asymptomatic
lymphocele. While the TAH group in their study showed post-
operative complications in 16 patients (29.9%) in the form of
wound infection, small fascial disruptions, ileus, myocardialinfarction, urinary tract infection and asymptomatic
lymphocele.
In our study the mean hospital stay was 4.5 days. Frigerio
et al. [6] had a mean hospital stay of 8.5 days in the TAH
and a mean of 4 days in the TLH group [6]. Zullo et al.
(2005) had a mean of 8.2 days in the TAH group and a mean
of 4.1 days in the TLH group [7]. These results showed the re-
duced hospital stay in the laparoscopic group compared to the
open approach; this decreased the cost of the inpatient and the
nursing care and was an indicator of rapid recovery. Accord-
ing to Tozzi et al. the time for recovery of intestinal function
in the TLH group was 2 versus 2.3 days in the TAH group,
and the time elapsed before the patient could undertake his
normal activity was signiﬁcantly shorter after laparoscopic sur-
gery (28.2 days) versus 47.8 days after open surgery [5].Conclusion
TLH with pelvic lymphadenectomy is an applicable approach
in the treatment of early endometrial carcinoma. It provides
the safety and efﬁcacy as TAH, together with advantages of
laparoscopic surgery; being a less invasive approach with bet-
ter postoperative recovery and less postoperative complica-
tions. And its efﬁcacy is related to the experience of the
surgeon and the learning curve.References
[1] Jemel A, Seigel R, Ward E, Murray T, Xu J, Thun MJ. Cancer
statistics 2007. CA Cancer J Clin 2007;57:43–6.
[2] Wright J. Innovation in minimal access surgery: changing the
culture? Gynecol Surg 2005;2:81–2.
[3] Canis M, Mage G, Wattiez A, Pauly J, Manhes H, Bruhat M.
Does endoscopic surgery have a role in radical surgery of cancer
of the cervix uteri? J Gynecol Obstet Biol Reprod (Paris)
1990;19:921–5.
[4] Reich H. Total laparoscopic hysterectomy: indications,
techniques and outcomes. Curr Opin Obstet Gynecol
2007;19:337–44.
[5] Tozzi R, Malur S, Koehler C, Schneider A, et al. Laparoscopy
versus laparotomy in endometrial cancer: ﬁrst results of survival
of a randomized prospective study. J Minim Invasive Gynecol
2005;12:130–6.
[6] Frigerio L, Gallo A, Ghezzi F, Trezzi G, Lussana M, Franchi M,
et al. Laparoscopic-assisted vaginal hysterectomy versus
abdominal hysterectomy in endometrial cancer. Intern J of
Gynecol and Obstet 2006;93:209–13.
[7] Zullo F, Palomba S, Russo T, Falbo A, Costantino M, Tolino A,
et al A prospective randomized comparison between
laparoscopic and laparotomic approaches in women with early
stage endometrial cancer: a focus on the quality of life. Am J
Obstet Gynecol 2005;193:1344–52.
[8] Ko¨hler C, Klemm P, Schau A, Possover M, Krause N, Tozzi R,
et al. Introduction of trans peritoneal lymphadenectomy in a
gynecologic oncology center: analysis of 650 laparoscopic pelvic
and/or paraaortic transperitoneal lymphadenectomies. Gynecol
Oncol 2004;95:52–61.
[9] Xu H, Chen Y, Li Y, Zhang Q, Wang D, Liang Z. Complications
of laparoscopic radical hysterectomy and lymphadenectomy for
invasive cervical cancer: experience based on 317 procedures.
Surg Endosc 2007;21:960–4.
